Neisseria meningitidis isolates are conventionally classified by serosubtyping, which characterizes the reactivities of the PorA outer membrane protein variable-region (VR) epitopes with monoclonal antibodies (MAbs). A newer method (PorA VR typing) uses predicted amino acid sequences derived from DNA sequence analysis. The resulting classification schemes are not standardized, offering conflicting and sometimes irreconcilable data from the two methods. In this paper, we propose a standardization of the PorA VR typing nomenclature that incorporates serologic information from traditional PorA serosubtyping with molecular data from predicted VR sequences. We performed a comprehensive literature and database search, generating a collection of strains and DNA sequences that reflects the diversity within PorA that exists to date. We have arranged this information in a comprehensive logical model that includes both serosubtype and PorA VR type assignments. Our data demonstrate that the current panel of serosubtype-defining MAbs underestimates PorA VR variability by at least 50%. Our proposal for VR typing is informative because amino acid sequence and serologic information, when serosubtype-defining MAbs are available, can be deduced simultaneously from the PorA VR designation. This scheme will be useful in future classification and applied epidemiologic studies of N. meningitidis, being a systematic way of selecting PorA vaccine candidates and analyzing vaccine coverage and failure.
Neisseria meningitidis isolates are conventionally classified by serosubtyping, which characterizes the reactivities of the PorA outer membrane protein variable-region (VR) epitopes with monoclonal antibodies (MAbs).
A newer method (PorA VR typing) uses predicted amino acid sequences derived from DNA sequence analysis. The resulting classification schemes are not standardized, offering conflicting and sometimes irreconcilable data from the two methods. In this paper, we propose a standardization of the PorA VR typing nomenclature that incorporates serologic information from traditional PorA serosubtyping with molecular data from predicted VR sequences. We performed a comprehensive literature and database search, generating a collection of strains and DNA sequences that reflects the diversity within PorA that exists to date. We have arranged this information in a comprehensive logical model that includes both serosubtype and PorA VR type assignments. Our data demonstrate that the current panel of serosubtype-defining MAbs underestimates PorA VR variability by at least 50%. Our proposal for VR typing is informative because amino acid sequence and serologic information, when serosubtype-defining MAbs are available, can be deduced simultaneously from the PorA VR designation. This scheme will be useful in future classification and applied epidemiologic studies of N. meningitidis, being a systematic way of selecting PorA vaccine candidates and analyzing vaccine coverage and failure.
Epidemiologic investigators of meningococcal disease use classification schemes based on antigenic diversity among Neisseria meningitidis cell envelope antigens. All meningococci express either a class 2 or a class 3 outer membrane protein (OMP), and most strains also express a class 1 OMP (P1 protein) (14, 30, 31) . The class 1 OMP has been named PorA, and its gene has been designated porA (16) . Similarly, the class 2 and class 3 OMPs have been named PorB and their gene has been designated porB (5, 9, 16) . The amino acid sequences of PorB and PorA do not vary within an isolate, but sequence differences may be used to differentiate strains. The antigenic variety of meningococcal PorB and PorA proteins forms the basis of serotyping and serosubtyping, respectively (1, 2, 14) .
Serosubtyping is especially important for group B strains, in which immunity may be serosubtype specific. PorA-specific monoclonal antibodies (MAbs) used for serosubtyping of meningococci are highly bactericidal in vitro, and animals challenged with virulent bacteria were protected when they were first passively immunized with those MAbs (25) . In addition, strains devoid of PorA poorly induced bactericidal antibodies in mice. Transfer of one porA gene to and its expression in a heterologous strain induced a full bactericidal response in the recipient strains against the donor serosubtype (32). Considered together, these results make the PorA protein an attractive vaccine candidate.
The composition of such a vaccine depends on accurate estimates of PorA serosubtype distribution and prevalence within a given geographic region. This information is also used to determine or predict meningococcal vaccine efficacy and analyze the mechanisms for vaccine failure (6, (20) (21) (22) . A comprehensive and reproducible determination of PorA sequence and topology is needed as a scientific basis for these studies. A two-dimensional secondary structure containing eight exposed surface loops (loops I to VIII) has been predicted for PorA and PorB proteins (12, 17, 31) . Most variability between PorA proteins resides in two variable regions (VRs), VR1 and VR2, which correspond to loops I and IV, respectively. Serosubtypedefining MAbs react with peptide epitopes located in these loops (17) (18) (19) 31) . Two additional regions of more limited variability in loops V and VI are referred to as semivariable regions 1 and 2 (SVR1 and SVR2). The application of molecular techniques, such as direct porA nucleotide sequence determination, permits characterization of meningococcal PorA VR sequences by their predicted amino acid sequences (PorA VR typing). The choice of PorA epitopes to be included in an OMP vaccine has, therefore, depended largely on MAb serosubtyping data. However, the lack of MAbs that recognize particular sequences has increased the importance of PorA VR typing in meningococcal characterization (8, 19, 28, 35) . PorA VR typing allows more detailed analysis of potentially protective epitopes and thus allows estimations of vaccine efficacy as well as accurate strain identification for epidemiologic investigations.
Several investigators have either classified PorA VR types (7, 19, 28, 29) or proposed models for PorA VR nomenclature (13, 28) . However, the system of designations for PorA VR types is not standardized and identical VR sequences have The goal of this study was to combine serologic data from traditional PorA serosubtyping with molecular data from predicted PorA VR amino acid sequences in order to propose a standardized PorA VR typing nomenclature. These data (i) establish the nucleotide sequences of the porA genes present in representative strains, (ii) estimate the degree of sequence variation present in each predicted PorA VR family, (iii) assign or predict the reactivities of all available serosubtype-defining MAbs with all PorA VR types described, and (iv) provide the framework for our proposal of a unified nomenclature for PorA VR typing.
MATERIALS AND METHODS
Bacterial strains and serotyping. Seventy-nine N. meningitidis strains, including serotype and serosubtype reference strains (n ϭ 27) and additional strains (n ϭ 52), were obtained from M. Achtman, Max-Planck-Institut für Molekulare Genetik, Berlin, Germany; O. L. Frøholm, National Institute of Public Health (Folkehelsa), Oslo, Norway; P. Kriz, National Institute of Public Health, Prague, Czech Republic; F. E. Ashton, Laboratory Center for Disease Control, Tunney's Pasture, Ottawa, Canada; and the Adolfo Lutz Institute, São Paulo, Brazil (Table  1 ). All strains were serosubtyped by dot blotting of whole-cell suspensions (33) with the MAbs listed in Table 2 .
PCR. The PCR primers P14 (this study) and P22 (17), based on porA nucleotide sequence accession no. X12899, were predicted to amplify a porA gene product of 1,236 bp (Table 3 ). This product, 120 bp longer than that obtained with primers P21 and P22 described by Maiden et al. (17) , includes the start codon. Each final reaction mixture (100 l) contained 5 U of Expand DNA polymerase (Boehringer Mannheim); 10 l of whole-cell suspension as a template; 10 mM Tris-Cl (pH 8); 50 mM KCl; 1.5 mM MgCl 2 ; 200 M (each) dATP, dCTP, dGTP, and dTTP; and 0.4 M concentrations of each primer. Reaction mixtures were first incubated for 5 min at 95°C. Then five cycles of 1 min at 94°C, 2 min at the annealing temperature of 65°C, and 20 s at 72°C were performed. This was followed by 25 cycles of 30 s at 90°C, 20 s at 65°C, and 20 s at 72°C. Reaction mixtures were then incubated at 72°C for a further 5 min. PCR products were purified with a High Pure PCR product purification kit (Boehringer Mannheim).
Sequences of porA genes. To assess the genetic diversity of porA genes, 92 porA sequences (9 from serotype or serosubtype reference strains) were obtained from the GenBank database. porA nucleotide sequences were determined for a further 70 meningococcal strains chosen to represent additional serosubtypes or additional isolates of a serosubtype (n ϭ 52) and serotyping reference strains (n ϭ 18) ( Table 1 ). For sequencing, we used 14 primers (7 forward and 7 reverse) designed to be complementary to the conserved regions of the porA gene (Table 3) . Sequencing was performed by using a Taq Dye-deoxy terminator cycle sequencing kit (Applied Biosystems, Foster City, Calif.). Sequencing products were purified by using Centri-Sep spin columns (Princeton Separations, Adelphia, b P1Ϫ, no expression of PorA class 1 protein by SDS-polyacrylamide gel electrophoresis; NS, nonserotypeable; NST, nonserosubtypeable; parentheses around a number, based on predicted reaction with the serosubtype-defining MAb; brackets around a number, based on predicted reaction with the serosubtype-defining MAb (GenBank sequences only).
c Strain Z1388 has an 87-bp deletion that includes the porA VR2 region (28) . d Boldface GenBank accession numbers are those for which the nucleotide sequences were determined in this work. e Because we did not have access to meningococcal strains from sequences obtained from GenBank (n ϭ 82) and strains with partial sequences not found in GenBank (n ϭ 6), the serosubtyping of those strains was not repeated in our laboratory. f ND, not described. N.J.) and resolved on a 5% acrylamide-8 M urea gel with an Applied Biosystems model 373S automated DNA sequencing system. The DNA sequences obtained were aligned and edited, and consensus sequences were determined with the University of Wisconsin Genetics Computer Group software package (10) . When a novel nucleotide sequence for any VR was found, the porA gene amplification and sequencing were repeated. Amino acid alignments were obtained by translating nucleotide sequences. Distance matrices were calculated by using the Distances program of the Genetics Computer Group package (10) . An exact amino acid match was scored as 1.5, and any other residue was scored as 0. Nucleotide sequence accession numbers. The sequences of porA genes obtained during the study have been submitted to the GenBank database and assigned the accession numbers listed in Table 1 .
RESULTS AND DISCUSSION
We propose a standardization of PorA VR typing nomenclature that builds on that of Suker et al. (28) . A full description of the proposed nomenclature is presented in Table 4 . Briefly, PorA VR types have been defined based on PorA VR sequences predicted from the nucleotide sequences of porA genes, while serosubtypes have been defined based on reactivities of serosubtype-defining MAbs with PorA VR epitopes. Some of these definitions have been proposed previously (13, 14, 18, 19, 28, 29, 35) , and we have retained these designations or historical names whenever practical.
Our proposal differs from that of Feavers et al. (13) in that we combine serologic data from traditional PorA serosubtyping with molecular sequence data from predicted PorA VR amino acid sequences. Our PorA VR type designation system carries information describing the reactivity with serosubtypedefining MAbs. We believe it is important to include the enormous body of available serologic data because of its value in understanding meningococcal disease epidemiology.
PorA types. PorA VR types were defined based on predicted amino acid sequences present in exposed loops I (VR1) and IV (VR2) of the PorA protein according to the structural model of class 1 OMPs (31). PorA VR amino acid sequences were located in relation to the position of the translated porA gene of strain MC50 (accession no. X12899) at amino acids 43 to 56 (VR1) and 195 to 208 (VR2) (5) . According to our proposal, the PorA VR type composition of a particular strain is designated P1 followed by a period and two underlined capital letters describing the families of VR1 and VR2 (e.g., P1.A,C). PorA VR types are underlined to avoid misinterpretation of serosubtypes and PorA VR types as each other.
If an available MAb recognizes an epitope in a particular PorA VR type, the number designation of that MAb is also used to designate that VR amino acid sequence, e.g., P1.7,A (VR1 carries the epitope for serosubtype-defining MAb 7). Sequential letters were used for those VR sequences for which no MAbs are currently available.
For those PorA VR types previously designated serosubtypes (numbers) that are not recognized by any available MAb, we changed the designations from numbers to letters in order of elucidation; e.g., VR2-24 (13) was renamed VR2-D (Table  5) because there is no serosubtype-defining MAb 24 available.
PorA VR types were defined for 97 previously sequenced and 70 newly sequenced porA genes in this study. The proposed PorA VR type designations for all 167 predicted amino acid sequences are described in Table 1 . The alignment of these sequences revealed the locations of VR1 and VR2 (12, (17) (18) (19) 31) . A distance matrix of amino acid sequences for each of these two regions identified 81 distinct PorA VR types, 29 and 52 of which are located in VR1 and VR2, respectively (Table 5) .
PorA VR family. As previously described (28, 29) , PorA VR families were defined as all VR types with at least 80% amino acid sequence identity with the prototype VR. The prototype of the VR family was defined as that VR type sequence, of the serosubtype reference strain, that carries the epitope for a particular serosubtype-defining MAb; the prototype then receives the serosubtype-defining MAb name (number). For a PorA VR family not recognized by any available MAb, the prototype was defined as the VR amino acid sequence of the ) followed by one or two numbers referring to the epitopes characterized (e.g., P1.4 and P1.7,1). When two VRs are characterized for a given strain, the number corresponding to VR1 will be written first followed by the number corresponding to VR2, with commas separating the numbers. See Table 2 for PorA serosubtype epitope location.
Serosubtype-defining MAb
MAb that defines the serosubtype MAb P1. followed by a number (e.g., MAb P1.13). The designation should refer to the order in which the MAb assignments were first made or to the serotype of the strain used for the serosubtype-defining MAb production. For those MAbs that recognize a PorA VR family variant but not the prototype of the same PorA VR family, a number followed by a lowercase letter that refers to that variant sequence (e.g., MAb P1.13a) is used. PorA VR type Amino acid sequence in a particular VR that may be predicted from DNA sequence P1. followed by two underlined capital letters describing VR1 and VR2 (e.g., P1.A,C). The character can be a number if the VR type carries the epitope for a particular serosubtype-defining MAb. See Table 5 for PorA VR location.
PorA VR family All VR types with at least 80% amino acid identity with the prototype VR PorA VR1-or VR2-followed by the name of a family (e.g., PorA VR1-A family). The family name is the same as its prototype sequence designation.
PorA VR family prototype VR amino acid sequence of the serosubtype reference strain; for a VR family member not recognized by any available MAb, the prototype is defined as the PorA VR amino acid sequence of the strain first sequenced
The prototype can be a capital letter or a number if it carries the epitope for a particular serosubtype-defining MAb (e.g., VR1-A and VR1-5).
PorA VR family variant All VR types in a given family other than the VR prototype VR type followed by a lowercase letter (e.g., VR1-5a and VR1-Eb strain first sequenced in that family and was designated with a capital letter. The family and its prototype sequence received the same designation (letter or number). The 81 PorA VR types obtained (5 of which are newly described in this study) were grouped into 34 amino acid sequence families (Table 5) . PorA VR family variant. The accumulation of mutations in the serosubtype-encoding regions of the porA gene results in VR families that comprise related amino acid sequences (28) . These amino acid variant sequences in a VR family were designated as proposed by Suker et al. (28, 29) . Distinct members of the same family were distinguished from the prototype VR and from other variants by lowercase letters given in order of elucidation; e.g., VR1-5b is a related variant in the VR1-5 family. A VR amino acid sequence variant with less than 80% sequence relatedness to the prototype of any family was assigned to a new family, in order of elucidation.
In three of the previously described families of related sequences, the VR1-5, VR2-10, and VR2-13 families, a total of five variants showed no reactivity with the corresponding serosubtype-defining MAb (8, 13, 29, 35) . Our results showed that those variants display less than 80% amino acid sequence identity to the prototype family sequence as follows: VR1-5b (66%), VR2-10b (73%), VR2-10d (72%), VR2-10f (66%), and VR2-13d (77%). Therefore, we assigned those variants to new families (Table 5) .
We did not change the original designations, except where a specific sequence had more than one name in the literature. In these cases, only one designation was retained or a new one was given in order of elucidation (Table 5 ). For instance, VR2-15b (12) was also named VR2-15c (19) . The designation VR2-15b was maintained because the VR2-15 family possesses only the prototype sequence (VR2-15) and two variant sequences (VR2-15a and VR2-15b). Since the detection of PorA VR family variants is not made by immunochemical reactions, we propose the use of additional letters only as part of the PorA VR typing system and not as part of the serosubtyping designation.
PorA VR1-7 family. The amino acid sequence ASGQ has previously been identified as the epitope for the serosubtypedefining MAb P1.7 (18) . This epitope is present as part of six different PorA VR1 sequences, members of the VR1-7 family, which were designated VR1-7, -7a, -7b, -7c, -7d, and -7e in the present study (Table 5 ). VR1-7b has previously been shown to contain a 3-amino-acid deletion at the carboxy-terminal side of the epitope (34) . As a result, the amino acid sequence ASGQ on VR1-7b may be inaccessible for antibody binding when intact cells are examined by dot blotting or enzyme-linked immunosorbent assay (ELISA) methods (34) . In this study we demonstrate that VR1-7a also contains this 3-amino-acid deletion at the carboxy-terminal side of the epitope as well as a 2-amino-acid insertion at the amino-terminal side of the epitope (Table 5 ). Both changes are consistent with the ASGQ epitope being shifted down the side of loop I somewhat closer to the outer membrane, thus masking the epitope with the other loops or with other molecules such as lipopolysaccharide (19, 34) .
In this study, we found that four of eight PorA VR1-7b strains reacted weakly with P1.7 MAb by dot blotting. The only PorA VR1-7a strain tested was negative with the P1.7 MAb by dot blotting; however, the P1.7 epitope was demonstrated on an immunoblot after denaturation of the cells with sodium dodecyl sulfate (SDS) (data not shown).
Given that two members of the VR1-7 family present a masked P1.7 epitope and that a reaction with P1.7 MAb in dot blots can present different degrees of reactivity, we suggest caution in the serosubtype designation of strains with such epitopes and care in interpretation of dot blotting results with (13) 40, VR2-13b , old designation was VR2-13a (35); 41, VR2-13f, described previously but not named (35) ; 42, VR designation corresponding to that of Maiden et al. (17); 43, VR2-F, old designation was VR2-28 (13); 44, VR2-E, old designation was VR2-26 (13) , 45, VR1-B, old designation was VR1-17, (4, 13); 46, VR1-E, old designation was VR1-18, (4, 13); 47, VR1-Ea, old designation was VR1-18a (3, 4, 13) ; 48, VR2-10c, old designation was VR2-10e (28, 29) ; 49, VR2-10b, old designation was VR2-10c (13, 29) ; 50, VR1-F, old designation was VR1-21 (4, 13); 51, VR2-13d, old designation was VR2-13e (13); 52, VR2-14, old designation was VR2-27 (4, 13); 53, VR2-A, old designation was VR2-25 (4, 13); 54, VR2-K, old designation was VR2-27a (4, 13); 55, VR2-D, old designation was VR2-24 (13); 56, VR2-J, old designation was VR2-13d (13); 57, VR1-5b, old designation was VR1-5c (4, 13, 29); 58, VR2-G, old designation was VR2-10b (4, 13, 29); 59, VR2-H, old designation was VR2-10d (13, 29) ; 60, VR2-I, old designation was VR2-10f (13, 29) ; 61, VR2-10e, old designation was VR2-10h (7); 62, VR2-10f, old designation was VR2-10i (7); 63, VR2-10g, old designation was VR2-10j (7); 64, VR designation corresponding to that of Arhin et al. (4); 65, VR1-5c, old designation was VR1-5d (4); 66, VR2-13e, old designation was VR2-13g (4); 67, VR2-16d, old designation was VR2-16c (4); 68, VR2-13g, old designation was VR2-13f (4); 69, VR2-16f, old designation was VR2-16d (4); 70, VR2-15, old designation was VR2-15b (3); 71, VR2-14, old designation was VR2-14a (27) ; 72, VR designation corresponding to that of Saunders et al. (27) . PorA VR types were defined as described in Materials and Methods. and those of SVR2 are 299 to 302. Symbols: Ϫ, nucleotide deletion or amino acid deletion; ., nucleotide or amino acid identical to that of the PorA VR prototype; @, part of the amino acid sequence was not described by us and may or may be identical to that of the prototype. SVRs. PorA SVR amino acid sequences were located in relation to the position of the translated porA gene of strain MC50 (accession no. X12899) at amino acids 247 to 261 (SVR1) and 299 to 302 (SVR2) (5). Because SVR1 had previously been thought to contribute to the specificity of serosubtype-defining MAb P1.6 (MN19D6-13 [19] ), we included SVR1 and SVR2 in our analysis (Table 4) . We studied the correlation between serosubtype-defining MAb P1.6 reactivity and amino acid sequences of SVR1 families.
A distance matrix of amino acid sequences for each of these two regions identified 18 distinct PorA SVR types, 15 and 3 of which were located in SVR1 and SVR2, respectively ( Table 5 ). The 18 PorA SVR types obtained were grouped into five amino acid sequence families as described above for PorA VR types (Table 5 ). Our data indicate that SVR1 is related to the location of P1.6 specificity. The SVR1-6 family consists of three members, SVR1-6, SVR1-6a, and SVR1-6b. All strains with P1.6 MAb reactivity possessed either SVR1-6 or SVR1-6a amino acid sequences. The SVR1-6b variant differs from the prototype SVR1-6 sequence by 2 amino acids close to the apex on loop V, which may explain the lack of reactivity with serosubtype-defining MAb P1.6. No other MAb reactivity was found to be related to SVR1 or SVR2 sequences.
Our results confirmed that amino acid variation in SVR1 and SVR2 is limited, indicating that diversity in these regions may not be a source of serosubtype differences among strains (19) . We have chosen not to incorporate SVRs and MAb P1.6 into our proposed scheme of designations at this time, even though we show that MAb P1.6 correlates with epitopes at SVR1. We and others believe that insufficient evidence to confirm their usefulness in epidemiologic investigation exists at this time (13, 19) . PorA SVR typing may be valuable for comparative studies dealing with the complete PorA protein (8) .
Serosubtype-defining MAbs and PorA VR diversity. Epitope-mapping studies have shown that most of the epitopes recognized by serosubtype-defining MAbs are linear moieties located at the apex of either loop I (VR1) or loop IV (VR2) of PorA. This should, in theory, generate two potential serosubtype specificities within each class 1 protein (18, 19) . In practice, many isolates remain non-or only partially serosubtypeable.
To further estimate the diversity of PorA VR types and correlate the types with the current serosubtyping MAb panel, we typed a total of 79 strains representing additional serosubtypes or additional isolates of a serosubtype and serotyping reference strains (Table 1 ). Our data demonstrate that this panel of 17 MAbs that define serosubtypes detects only 48% (n ϭ 39 [of the total 81]) of known PorA VR types (12 types at VR1 and 27 types at VR2) and 50% (n ϭ 17 [of the total 34]) of the PorA VR families (7 families at VR1 and 10 families at VR2) ( Table 5 ). MAbs for 17 VR families are not available, and 13 VR family variants within some families are not recognized by the current panel of serosubtype-defining MAbs (Table 5) . Furthermore, we demonstrated complete correlation between serosubtyping and PorA VR typing with no ambiguity.
New serosubtype-defining MAbs may improve the sensitivity of this method by resolving a number of formerly nonserosubtypeable strains. Predicted PorA VR amino acid sequences can be used to make synthetic peptides as immunogens to prepare new MAbs tailored to regions where no MAbs currently exist. We estimate that approximately 30 additional new MAbs (for 17 families and 13 VR family variants) are needed to cover the diversity of PorA VR1 and VR2 so far characterized (Table 5 ).
Surveillance will need to continue in order to detect the appearance of new variants. We propose to sequence the porA genes of strains thought to represent new serosubtypes and to compare the predicted PorA VR or SVR nucleotide sequences with those described in this article to avoid misinterpreted designations for new serosubtype-defining MAbs.
Future directions in PorA characterization. The present work represents the most complete and integrated set of PorA VR sequences (n ϭ 167) and MAb reactivities of meningococci produced to date and serves as a guide for nucleotide or amino acid VR classification. To our knowledge, this collection reflects the diversity of N. meningitidis PorA sequences to date.
This proposed standardization of PorA VR typing nomenclature unifies the system of designations for PorA VR typing while remaining consistent with previously described PorA and PorB VR typing nomenclature (13, 24, 29, 30) . Our proposal for VR typing is informative because an amino acid sequence and usually serologic information can be deduced simultaneously from a PorA VR designation. Thus, historical epidemiologic serosubtyping data can be related to results of future studies that will use only the PorA VR typing method. Furthermore, new PorA VR types can be incorporated systematically.
We recommend the continuation of serology as a screening method for PorA epitope characterization, particularly for screening large numbers of samples during epidemics or in field situations lacking specialized equipment. We have found the specificity of serosubtyping comparable to that of PorA VR typing. Strains that fail to react with any available MAb can be referred to specialized laboratories for determination of VR types by direct sequencing. In our hands, direct DNA sequencing produced no ambiguities in assignment of PorA type, unlike the situation described by Feavers et al. (13) in which DNA hybridization was used to estimate PorA diversity. PorA VR typing allows for a more systematic way to evaluate vaccine failures and provides a rational framework for understanding the mechanisms by which these vaccines confer protection, based on a knowledge of the primary sequences. PorA VR typing complements serosubtyping results, and a combination of both methods may be used to completely characterize potential PorA VR epitopes of meningococcal strains.
